Phosphorylated TDP-43 becomes resistant to cleavage by calpain: A regulatory role for phosphorylation in TDP-43 pathology of ALS/FTLD.
TAR DNA-binding protein-43 (TDP-43) pathology, which includes the presence of abnormal TDP-43-containing inclusions with a loss of nuclear TDP-43 in affected neurons, is a pathological hallmark of amyotrophic lateral sclerosis (ALS) and/or frontotemporal lobar degeneration (FTLD). TDP-43 in the pathological brains and spinal cords of ALS/FTLD patients is abnormally fragmented and phosphorylated. It is believed that the generation of aggregation-prone TDP-43 fragments initiates TDP-43 pathology, and we previously reported that calpain has an important role in the generation of such aggregation-prone TDP-43 fragments. However, the role of phosphorylation in TDP-43 pathology has not been largely elucidated, despite previous observations that several kinases and their kinases are involved in TDP-43 phosphorylation. Here, we investigated the role of TDP-43 phosphorylation in the calpain-dependent cleavage of TDP-43 and found that phosphorylated, full-length TDP-43 and calpain-dependent TDP-43 fragments were more resistant to cleavage by calpain than endogenous full-length TDP-43 was. These results suggest that both phosphorylated and calpain-cleaved TDP-43 fragments persist intracellularly for a length of time that is sufficient for self-aggregation, thereby serving as seeds for inclusions.